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ABSTRACT: This paper aims at contributing to the field of ship design by introducing new systematic variation methods for ship hull forms.
Hull form design is generally carried out in two stages. The first is the global variation considering the sectional area curve. Because the geometric
properties of a sectional area curve have a decisive effect on the global hydrodynamic properties of ships, the design of a sectional area curve that
satisfies various global design conditions, e.g., the displacement, longitudinal center of buoyancy, efc., is important in the initial hull form design
stage. The second stage involves the local design of section forms. Section forms affect the local hydrodynamic properties, e.g., the local pressure in
the fore- and aftbody. This paper deals with a new method for the systematic variation of sectional area curves. The longitudinal volume distribution
of a ship depends on the sectional area curve, which can geometrically be controlled using parametric variation and a variation that uses the
modification function. Based on these methods, we suggest a more generalized method in connection with the derivation of the lines for a new
design compared to those for similar ships. This is the socalled the volumetric balanced variation (VOB) method for ship forms using a Bspline
modification function and an optimization technique. In this paper the global geometric properties of hull forms are totally controlled by the form
parameters. We describe the new method and some application examples in detail.
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Table 1 Form parameters for the parametric SAC design

P,, P; | Parallel middle body length in aft and fore part

Distance from midship to the SAC's centroid =
Longitudinal center of buoyancy (LCB) / Lbp

Vertical distance of the SAC's centroid = Vertical
center of SAC (VCC) / Maximal area amidships(Aux)

Block coefficient

81

|

Prismatic coefficient
z,, z, | Fixed position of SAC in the afterbody

SN

Fixed position of SAC in forebody
Position at AP

z,, z, | Position at FP

Slope at AP and FP

Slope at the parallel middle of the after- and
forebody

6— | Required change value
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